Telomere maintenance: all's well that ends well.
The nucleoprotein structures termed telomeres serve to prevent the mis-identification of eukaryotic chromosome ends as sites of DNA damage, but are also among the genomic regions that pose the most problems during DNA replication. Here, we summarize some of the apparent difficulties encountered by the DNA replication machinery when it approaches the chromosome ends. Eukaryotic cells have evolved diverse mechanisms to overcome these problems, underlining the importance of telomere maintenance for a number of aspects of chromosome function. Of particular interest in this respect are the ways in which telomere-binding proteins and components of the DNA damage response machinery may facilitate replication fork progression through telomeres.